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NATIONAL UETITUrES or HEALTh

POINTS ¶10 WNSI[ZR IN ThE [ESIG’1 MD SIBt4ISSICt~ OV HUMAN

SCIIATIC-CELL ~JE ThERAPY P~IVWES

A~g1icabi1ity — These 9oints to Carsider” apply only to researd~conductedat or

sp~nsora2by -an imtitutlon that ruceiv~ any BUppQrt for

recarbinantmA researdi fran the National Institutes of Health

(NIH). This includes researdiperformsi by NIH directly.

Introduction

(1) ExperinEnts in which reccntinant tt4A1 is IntroduceS into cells of a human

subject with the intent of stably nodifyir~ the subjects qenane are cxnered

by Section III—A—4 of the NIH Guidelines for Researd~Involvin Reccabinant

~A Molecules (49 rejeral Relster 46266). Section tII-A—4 requires sud~

experimentsto te reviewe5 by the NIH I~ca,,binant fl~I~ Advis~ry CamItt..

(RAe) arid apprcnedby the NIH. RAC a,rsideratlon of each prcposalwill

be on a case—by-casebasis and will foliw publication of a precis of the

prqceal in the Federal I~pister, an cppDrtunity for public cousrt, aid a

review of the prqx.uai. by the workir~ graip of the MC. RAC recamendatians

on eachprcpcsal will b. forwarded to the NIH Director for a decision

tAidi will then ~ published in the FederalRegister. In accordancewith

Section IV-C-1-b of the NIH Oddellim, the NIH Director may apprwe

proposalsonly if he finds that they present no significant risk to

health or the enviroment.”

(2) Ii, general, it is expectsi that sanatlc-v.fl gene ther~y protocolswill not

presenta risk to tin envirormnt as the reca~ibinanttta is expectedto be

confinai to the human Bubject. Nevertheless.Section I-4~—4-b of the “Points to

Careider” docunentasks the researdiers to addressspecifically this point.

[Section III—A-4 applies bath to recanbinant Era and to nra or EM derived

fran recaiibinant rr~. sq~taiter 29, 1986
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(3) This docuxrent is intended to provide guidance in preparing proposals for

NIH corwideration under Section III—A—4 of the NIH (uidelines for Raseardi

Invvlv1x~ Recanbinant Db~ Molecules. Nat every point: irentloned in the

“Points to Coruider” cbcunentwill necessarily raiuire attention in every

propcsal. The doairrnnt will be cars idered for revision as experience in

evaluatinj prqiosals accumulates ard as new scientific develcpnents occur.

This review will be carried out at least annually.

(4) A proposal will be corniderei by the RAG only after the protacri has been

approvedby the local Institutional Bic~afety Camiittee CISC) aid by the

1o~1 Instibitiona]. Review Board (IRE) in accordancewith tepartncnt of

Health anti Human Services (fINS) RegulatiorE for the Protection of Hunnn

Subjects (45 C~ of Faleral Regulations, Part 46). It a prcposal involves

dvildren, special attention shaild be paid to subpart: I) of these LSHS

regulations. The IRB ard IBC may, at their discretion, corditian their

approval on further smcif Ic deliberation by the RACY and its workirg graip.

Cors ideration of gene ther~y prc~csa1s by the RAC ~‘ay proceed s ilvultanecusly

with review by any other involved fe~ra1 agencies2provided that the

RAC is notified of the simultanecus review. Meetings of the camdttee

will be cpen to the public except where trade secretsor prcprietary

information waild be disclcsed. The ccnnitteewajld prefer that the

first prcpcsals submitted for RAC review contain no prcprietary information

or trade secrets, enablinq all aspectsof the review to be o~n to the

public. The public review of theseprotocols will serve to inform the

‘~The FactSaid Drug pdministration (Fm) has jurisdiction over drug pralucts in-
terded for use in clinical trials of lunan anatic—cell aene therapy. For
general information on FEYQs pilicies art] regulatory r~uirenents, please see
the Federal Register, Volune 91, paqes 23309—23313. 1986.
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public nt only ai the tecinical asrscts of tie proposals but also a’ the

meanirg ard significance of tlu researdi.

(5) The clinical application of rocotinant Ott teciniques to Innan gene therqy

raies two general kirds of cpastians: (1) the questions usually discussed

by fliEs in their review of ~ prcpcsei researdi involvift] htnan subjects;

ard (2) broader ~cia1 lssws. The first type of qmmstion is addressed

principally in Part I of this doctznent. Several of the binader social

issws surrcundirg hunan gene therapy are disusssd later in this Thtvcxiuction

ard in Part II belai.

(6) Follavdrg the Intrcxluctian, this dcztaent is divided into fair parts.

Part I &als with the sh~rt—tenn risks aid benefits of ti. progosed

researdi to t?e rstient3 ard to atlnr people, aswell as with teamsof

fairns in t?m selection ~ ~ntients, Infoumd ccment, ard privacy aid

confidentiality. In Part II, investigatnrs are requested t aidreas

s~rcia1 issirs pnrtainirg to tin free flo” of infounation tat clinkal

trials of gene therapy. Itese miss lie aitaide the usual purview of

IRBs aid reflect general pitlic camensabat bicmedical researdi.

Part III swunarizesother requestSd~tannbtiai that will assist the

RAC ard its wodcirg grwp in their review of gone tiurapy prccuals.

Part IV specifies veporti~ reuirannts.

(7) A distinction BInuld t. drawn betweenmakirg genetic diarges in catic

cells ard in genii line cells. un puqceeCt sausticcell gene therapy

is to treat an irdividual patient, e.g., by inserting a prcverly ftnctlanirg

‘The tacit •tpatient~ aid its variants are used in tlu text as a shorthard

desicination ftr Thatient—subiect.
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gene into a ptient s bane marrow cells in vitn and then reintroducing

the cells into the patient’s boiy. In germ line alterations, a sjscific

attept is ma& to introduce genetic diarvps Into the qenn (repra5uctive)

cells of an irdividuai, with the aim of charging the set of genes pasad

ai to tie individualis offsprirg. llu MC ariA its vcrkirg groip will

ricA: at presententertain proposals for germ line alteratiorn but will

consider for. apEraval probxols involvin samtic-cd I. gene therapy.

(8) The azcepttility of human scnatic—cell gene therapy has beena5dressed

in several recentpublic documentsas well as in ntzreroasacadenicstudies.

The Wwenbec 1982 report of the Presidents Canission for tie Study of

Ethical Pntlens in Medicine ard Biaiiedical aid Behavioral Rn~ardi,

Splicing Life, resulted fran a two-year processof public deliberatiors

aid hearir~s; upn release of that rep2rt, a Hone suboaratittee held

tIree days of pitlic hearirgs with witnesses fran a wide rarge of fields

fran the bianedical arid social sciences to thealcgy, philoscphy, ard

law. In Ibcster 1984, the Office of lbdmolcgy Assessnentreleaseda

backgroundpa~mr, Hunan GeneTherapy, tdch brcught thee earlier drtments

up—to—dat... As tin latter report caicluded:

“Civic, religlois. scientific, ard medical graips have all wzceptei,

in principle, the appropriatenessof genetiurapy of sanatic cells

in himiam for erecif ic genetic diseases. Sanaticcell gene therapy

is seenas an eftension of resentmoUndsof tIer~y that might be

preferable to cther t:echnalcgies.”
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(9) Wncurrirr~ with this judgment, the MC ard its workin group are prepared

to wsider fat- apprcnal sanatic-cell thecmpy protocols, prodded that tin

design of such ex~rinents offers wiequate assuran~ that ttwir ~

i~dll nct go beycol tt~Ir ~ *tich is ti’s sameas the tralitianal purp~e

of all, clinical investigations,naiely, to benefit the health aid wil—tairig

of Us irdividual Lolaj treated ‘Aile at tie sametime gatterirg general—

izable kna’u1eic~.

(10) Two possible tndesirtlo caseq~mn~sof catic-cell ttwrapy vculd be

uiintentiaial (1) vertical transidssicn of genetic diarges fran an irvilvidual

to his or tnr offeprirn or (2) torizontal transmission of viral infection

to cther ~erars with whoii the individual cain in contact. Pccardirgly,

this da,nent requestsinfotmatton that will title Urn R~ aid its workirg

graip to assess the likelihood that tie proposed saiiatic-cefl gene therapy

will inaivertently affect reproductive cells or losS to infection of

cther people (e.g., treabant rsrsznnel or relatives).

(11) In reccgnition of tin s,cial cocern that surramds the general diszussion

of htnan gene therapy, the workirg grup will continia to consider the

pesible 1cx~—rarge effects of app1yin~ knael.dgs gainei fran these aid

relate! ex~urinwnts. itile researdi in uclecular biology caild lead to

the develq2uent of techniques far geun line intervention or far tku use

of geneticiTems b2 enhancehtnan capabilities rather than to correct

defects in patients, tie workin3 graip does not believe that theseeffects

will follow innedtately or inevittly fran exprinunts with soutic-cell

gene tIerfl)y. The woddnj graip will ccxrevatewith atlnr groips in

assesBirb2the pcssible long-tern conseqiancesof saintic-cell gene ther~y
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ard related laboratory and animal experinents in aretr to define appropriate

human #nilications of this aiierqim techno1c~y.

(12) Resmnses to the questions raised in these “Paints to Consider” should be

provided in the form of either written aruwers or references b s~recific

sections of the protnco~ or its appendices.

I. Description of Prcpc’sal

A. Objectives and rationale of the prcpcsedresearch

State concisely the overall objectives ani rationale cC the jropceed

study. Pleaseprovide infonnatian on the fi,11a’dn~ specific points:

1. Sty is the diseaseselected for treatnent by rieans of ~ne ther~,y

a good cardidate ibr such treatrent?

2. tncribe the natural. history aid range of expression of the disease

selected for treatment. Wiat objective md/or quantitative measures

of diseaseactivity are available? In your view, are the usual

effects of tir diseaseIredictable encugh tn allow for meanirgful

assess~ntof the results of gene therapy?

3. Is tke rotacol designedto prevent all ranifestatiom of tM disease,

to halt the proqressionof the diseaseafter symptoM have begwi to

amear, or to r~ersenanifestatiors of tiw disease in seriously

ill victims?

4 • tat alternative ther~ies exist? In what grcupsof ratients are

these therapies effective? W~at are their relative aivantages and

disadvantajesas ccnparei with the jrcposed gene tter~y?
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B. Research design, anticipated risks and benefits

1. Structure and characteristicsof the biological systet

Provide a full, description of the netinds afti reagents to be eipIa~ed

for genedelivery aid the rationale ftr their use. The follavin2

are s~cif Ic jxAnts to be addressed:

a. Itat is the structure of the clonei tra that will be u~d?

(1) t~scribe the qene (genanicor cDNA). the bacterial plaaidd

or phae vector, aid the delivery vector (if azy). Provide

carplete nucl.eotide sequence analysisor a detailed restriction

enzyrre map of the total corstruct.

(2) Itat regulatory elsnnts does the corutruct contain (e.g.1

protioters, enhancers, po1yader~1ation sites, replication

origins, etc.)?

(3) r~scribe the stqia used to derive tin t?4A corstruct.

b. Itat is the structureof the material that will be administered

to the patient?

(1) r~scribe the yrqaration, structure, arrl conLx)sition of the

materials that will be given to the patient or used to

treat the patient’s cells.

(a) If WA, ~Aat is the purity (both in tens of beirg a

sirr~1e DNA speciesand in tenmsof other contaminants)?
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itat tests have been used and ~Aat is the sersitivity

of the tests?

(b) If a virus, ha~ is it pr~ar~ Fruit the U~A a,utnjct? In

what cell is the virus gr~n (any smojal features)? what

medium arid serum are used? How is the vinjs purified? What

is its structure and purity? stat sb~s are being taken

(ard assays used with their ser~itivity) tn ~tect ard

eliminate any contuninatirg raterials for exariple, VL30

It~A, other rucleic acids, or proteins) or antaninatirg

viruses or other organisms in the cel ~s or serumused

for prqaratlon of the virus stock?

Cc) If co—cultivation is enployed, what kinds of cells are

beirn used for co-cultivation? What steps are teit~

taken (ani assaysused with their semitivity) to detect

aid elindnate any contaminatir~ materials? Specifically,

what tests are being done tn assessthe material to be

returned to the patient for the presenceof live or killed

donor cells or other non—vector materi al.s (for exanpie,

VL30 seqtnnces)originatin fran tinse zeUs?

(d) If ristinds other than those covered Ly (a)—(c) are used

to introduce new genetic information i.rto target cells,

what stq~s are being taken to detect ar~ eliminate any
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contaninatirg materials? Wiat are pcssible sources of

contamination? what is the sensitivity of tests used

to mnitor contamination?

(2) ~scribe any other material to be used in preparationof

the material to be administered to the patient. For exanpie,

if a viral vector is prcposed, tat Is the nature of the

helper virus or cell line? If carrier particles are to be

used, ‘Aat is the nature of these?

2. preclinical studies, including risk—assesanentstudies

Esscribe the experinental basis (derived fran tests in cultured

cells ard animals) for claims about the efficacy and safety of the

prcpcsed systa” for genedelivery.

a. Laboratory studies of the delivery system

(1) What cells are the interded recipients of gene ther~y?

If recipient cells are to be treated in vitro and returned

to the patient, how will the cells be diaracterizedbefore

ard after treatnunt? tat is the theoretical and practical

basis for assumim that only the treatedcells will act as

recipients?

(2) Is the delivery systemefficient? What percentageof the

target cells contain the aided DNA?

(3) How is the structure of the aj~ed IX4PL sa~uenaesritDnitored

andwhat is the sersitivity t the analysis? Is the added
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flNA extrachrcanoscmnalor integrated? Is the added ttIA

unrearrarqed?

(4) How many cq~ies are presentper cell? HCM stable is the

aided Dt~ both in terms of its continuedpresen~and its

structural stability?

b. Laboratoryst,xlies of geneexpression

Is the aided geneexpressed?To what extent is expression

only Fran the desiral gene (and not finn the surroundingLea)?

In what percentaqeof celis does expressionfran the aided Et4A

occur? Is the product biologically active? ¶.4ut percentageof

normal activity results fran the inserted gene? Is the gene

expressedin celLs other than the target cells? If so, to

what extent?

c. Laboratorystudiespertaining to the safety of the

expressionsystan

(1) If a retroviral systan is used:

Ca) Stat cell typesha~ beeninfected with the retroviral

vector preparation? Which cells, if any, produce

infecticus particles?

(b) How stable are the retrwiral vector ard the resultirg

provirus agal rist 1~s, rearrangaent, reccabination, or

mutation? What information is available on tow mach

rearranqeiwntor recaitination with ervioqencus or other

Recombinant DNARematch, Volume 11(1303



viral sequences is likely to occur in the patients

cells? Itat st~,s have been taken in designirn the

vector to minimize irutability or variation? Itat

laboratory studieshave teenperformed to &eck for

stability, and t~hat is the sersitivity of the analyses?

(c) What laboratoryeviden~ is available concernirgpoten-

tial hannful effects of the treatnent,e.g.. develcpnrnt

of neoplasia, harmful mutations, regeneration of

infection particles, or inninG resr.rnses? Itat at~s

have teen taken in ctsignirg the vector to minimize

pathogenicity? itat laboratory studieshave been

performed to d~eck for patfrgenicity, ard what is the

semitivity of the analyses?

Cd) Is there evidence fran animal studies that vector fl

has entered untreated cells, particularly germ line

cells? What is the sersitivity of the analyses?

(e) Has a protocol sirdlar to the one proposed for a olin—

ical trial been carried aft in non-human primates ardl

or other animals? i4iat rare the results? Specifically,

is there any evidence that the retroviral vector has

recanbined with any endogencus or other viral seguen~s

in the animals?

(2) if a non-retraviral delivery system is used: hhat animal

studies have been done to d~temine if there are oatlnloaical

Reco4¶tInaslDNA Research, Volume 11 [1311



or other undesirable consequencesof the protocol (including

insertion of WA into cells other than tinse treated,

particularly germ line cells)? How long have the animals

beenbtudial after treatnent? What tests have-beenused

and what is their ser~itivity?

3. Clinical procedures,including patient nonitoring

Describe the treatxrent that will be administered to patients and

the diagn~tic mettods that will t~ used to nDnitnr the suc~ss or

failure of the treatnnnt. If previws clinical studiesusing

similar methidshave beenperformedby yazrself or other3, irdicate

their relevanceto the propnsedstudy.

a. Will cells (e.cs., bone marrow cells) be ramvei fran patients

and treated in vitro in preparation for gene therapy? If s~,

what kiwis of cells will be raioved frau the patients, how tinny,

how often, and at what intervals?

b. Will, patients be treatal to eliminate or r~uce the rimber of

cells containinj malfunctioniri genes (e.g., thrwgh radiation

or dientherapy) prior to gene ther~y2

c. Nut treatedcells (or vector/tfl4 canbination)hill be given

to patients in the attaupt to aiminister gene therapy? How

will the treatedcells be administered? stat ‘nltmr of cells

will be used? Will there be simle or multiple treatn’ents?

If so, over what ~rriod of tine?
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6. ttat are the clinical endpointsof the study? Are there

objective aid quantitative measursiunts b~ assess the natural

history of the disease? Will such rmasuremnts be used in

followirc yaw patients? 11w will patients be nattored to

assess specific effects of the treatmnt on the disease? What

is the serwitivity of the analyses? How frapantly will follow-up

studies be done? Ncr lorg will patient follow—up continue?

e. what are the major potential beneficial aid adverseeffects of

treatnent that yai anticipate? mat rmasureswill be taken in

an attempt to control or reverse these aiverse effects if they

occur? Ccnpare the probability aid magnitu~ of potential

adverseeffects ott patientB with the pratobility ard magnitude

of deleterloascor~euencesfran the diseaseif genetherapy

is not perfonned.

f. If a treatei patient dies, ‘tat special studieswill be rsrfonned

as part of the autcpsy7

4. Public—healthconsiderations

Describe any ptential benefits aid hazanisof the prcposed

therapy to ~rsorw other than the patients being treated.

S~ecifica1ly:

a. On what basis are potential public healthbenefits or hazards

pcstulated?

b. Is there a significant likelilnod that the a1c~d LNA will

spread fran the patient to other ~rsns or to the envirornnt?
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c. ~at precautions wjfl be taken against sud~ spread (e.g., to

patients sharirrj a r~tt~ health—careworkers, or Eamily mesrbers)?

d. Itat neasureswill be undertaken to mitigate the risks, if any, to

public health?

5. Oualifications of investigators, adequacyof latnratory and clinical

facilities

Indicate the relevant trainir~ aid experienceof t±iepersonnelwho

will te irvnlved in the preclinical. studies ard clinical ad’ninistra—

tion of gene therapy. In addition, pleasedescrite the laboratory

ard clinical facilities where the propmed study ~aiXLbe performed.

a. What professional personnel (medical ard nonn2dioai) will be

in~v1ved in the proposedstudy? Wiat are their specific quali-

fications ard experienr with respect to the diseaseto be

treated and with res~ct to the techniques~ir1oyed in miecular

biolcx~y? Pleasepr~ide airricila vitae (see Sectton TINE).

b. At %Aat h~pita1 or clinic will the tr’eatjrient be given? hhi&

facilities of t-Me tnspital or clinic will te especially brvortant

for the proposedstudy? Will patients occupy regular hospital

beds or clinical researdi center beds? Where will patients reside

during the follow-up period?

C. Selection of patients

Estimate the inter of pattents to be involved in the prcposedstudy

of gene therapy. [~scriin recruitnent proceduresand jatient eligibility
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requirements, paying particular attention to whether these procedures

ard require¶wnts are fair ard equitable.

1. Baa many patients do yai plan to invo1~ in the prop,sed study?

2. How many eligible patients do you anticipate beirn able to identify

ead~ year?

3. What recruitnnt procedures do you plan to use?

4. stat selection criteria do yai plan to splay? tat are the exclusion

ard inclusion criteria for the study?

5. Ho., will patients be selected if it is not pcssible to include

all who desire to participate?

D. Informed consent

Irdicate Icw patients will be informed aboit the prcposed study ard

how their consent will be solicited. The consent procedure shwld adhere

to the requirenents of !]WS regulations for the protectionof human

subjects (45 Code of Federal Regulations, Part 46). If the study

involves pediatric or mentally handicappedpatients, describeprocedures

for seeking the pennission of parentsor guardiatsand, where applicable,

the assent of each patient. Areas of sr~cia1~ concernhighlighted

below include potential adverse effects, financial ocets, privacy, and

1or~-term fallow-up.

I. Row will the major points ca~erei in Sections I—A thrwgh r-c of

this dociment be disciceed to potential participants in this study
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and/or parents or Quardiars in language that is understandable to

them?

2. How will the innovative dmracter aid the thearetically—poesible adverse

eEfects of gene therapy be discussed ~.dth patients and/or parents or

guardiars? How will the potential adverse effects be crapared with

the corsequences of the disease? Wiat will be said to convey that

sane of these aherse effects, if they occur, ccclii tr irreversible?

3. what explanation of the financial ccsts of gene therapy ard any

available alternative therapies will be prcnided to patients awl/or

parents or guardiam?

4. How will patients md/or their parents or guardians be informed that

the innovative d~aracter of gene therapy may lean to great interest

by the media in the researdi awl in treated patients?

5. Haq will patients and/or their parents or guardians be informed:

a. That save of the procedures performed in tite study may

be irreversible?

b. That following the performance of sudi pro~dures it would not

be medically advisable for patients to withdraw fran the study?

C. That a willirgness to cccperate in lon—tenn follow-up (for

at least three to five years) will be a precondition for

participation in the study?
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4 That a willingness to permit an autcpsy to be perfonred in the

event of a patient’s death fallowin2 treatnent is also a

precondition for a pattent’s participation in the study?

(This st!pulatlon is included tecause an accurate determination

of the precise cause of a patients death wa~1d be of vital

in~rtance to all future gene therapypatients.)

E. Privacy and confidentiality

Indicate what measureswill ~ taken to protect the privacy of gene

therapy patients and their families as well as to maintain the confi-

dentiality of research data.

1. What pra~isiors will be made to h~nor the wishes of irdividual

patients (and the parents or guardians of pediatric or mentally

hardicappedpatients) as to whether, v~hen, or mw the identity of

patients is publicly disclosed?

2. What prwision will be made to maintain the confidentiality of

research data, at least in cases where data caild be linked to

irdividual patients?

II. Special Issues

Altinugh the fa11owin~ issues are tsyord the normal purview of

local IRBs, the RAC and its working grcup rajuest that investigators

respord to questions A ard B below.
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A. Wiat steps will be taken, consistent with point I—E above, to ensure

that accurate information is made available to the public with respect

to Sud~ pubjic ccncerrs as may arise froni the propc~ed study?

B. lb yw or ycur fundirg sources interd to protect: under patent or trade

secret laws either the products or the pmncedures develcj,ed in the pro-

posed study? If so, what steps will be taken to permit as full camnuni—

cation as pmsitde arming investigators aid clinicians concerning research

neLk~ds ard results?

III. Requested~cunentation

In aiditlon to resmn.ses to the questions raised in these “Points to

Consi&r,” pleasesubnit the followirti materials:

A. Your protoa,1.as apprwedby ycur local IRE aid fl3C. The consent

form, tAich nust have IRE approval, shaild be subuitted to the NIH only

on request.

B. local IRS ard IBC mirutes ard recamTerdationsthat. [~rtain to yaw

protocnl.

C • A one—page scient. if ic abstract of the gene therapyprotocA.

D. A one—pagedescription of the prapcsedex~rijient in nontechnicallarguage.

E. Curricula vitae for professionalpersonnel.

F. An indication of other federal agenciesto which the protocol is

beirrj subuitted for review.
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G. Any other material whidi you believewill aid In the review.

IV. Reporting I~ciuirenents

A. Serious giwise effectsof treatnunt atould be r~artei inumdiately

to both your local 11W and the NIH Of f ice for Protection fran Research

Risks, arwi a written report sinild be filed with both graips. A cpy

of the report shajid also be forwarded to the NIH Office of Recaubinant

L24A Activities (ON)A).

B. Reports regardir~ the generalprawessof patients sivauld be filed

at six—ncnth intervals with both your local IRS ard ORDA.

Thesetwice—yearly reports utnuld continuefor a sufficient period of

tin to allow observationof all major effects (at least three to

five years). In the event of a patient’s death, the autopsy report

sinald Es subidtted to the IRE and ORfl~.
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